Although diurnal rhythmicity in the overall metabolic activity of plants and lower organisms has been recognized (2, 8) 
phosphatase in Phaseoluts mwltiflorus and Kalanchoe blossfeldiara (4, 5) , and in amylase in Spinacea oleracia and Perilla ocymoides (25) have been reported. One of the most convincing evidences showing that physiological rhythm is a reflection of biochemical alterations relates to the luminescence in Gonyaulax, where luciferin and luciferase are found in greater amounts in cell-free extracts prepared during the dark period (9, 21) .
Members of this laboratory have been engaged in investigations aimed at elucidating rhythmicity, if any, in the level of plant enzymes and their substrates. Sanwal and Krishnan (15) observed that aldolase and phosphatase of cactus showed distinct diurnal variations and the authors put forward a hypothesis to explain the significance of the alterations in the activities of these two enzymes. This was followed by a report by Mukerji et al. (12) that transaminase displayed a marked diurnal variation in cactus. The activity in the evening was several-fold that of samples collected at night and early morning, when the titratable acidity was maximum. The conclusions of these authors are subject to the criticism that homogenates were prepared in water and, as such, the marked changes in the acidity of the different homogenates may There was no significalnt change in total nitrogen an(l proteini contenit. Also, in spite of the large vari- Of the three types of fructosediphosphatase activities in the leaves of the tapioca plant, only the alkaline enzyme shows a diurnal variation. The increase in this enzyme in the day time may be interpreted as showing that the alkaline activity is more likely to be related to photosynthetic activity than are the acidic and neutral enzymes. Such a hypothesis is in harmony with the recent observation by Smillie (17) that the alkaline fructosediphosphatase is localized in the chloroplasts, contradicting the earlier conclusion by Racker and Schroeder (13) . The rise of temperature occurring in the day may be expected to accelerate the hydrolytic activity of the alkaline enzyme. along with that of the other enzymes.
The diurnal variation in the activities of fructosediphosphate aldolase and phosphorylase is in the same direction as that of alkaline fructosediphosphatase; the activities at noon are three-and twofold, respectively, those at midnight. The equilibrium of the aldolase reaction is known to be shifted in vitro in the direction of triosephosphate formation at higher temlperature (20) . Assuming that the in vitro observations find a parallel in vivo, the increased activitv of aldolase in the day should actually result in an increased split of fructosediphosphate. However, since the fructosediphosphatase activity is increased in the day, fructosediphosphate existing in equilibrium with triosephosphates would be irreversiblv hvdrolysed to fructose-6-phosphate, thereby tending to force the aldolase reaction in the direction of synthesis. Since phosphofructokinase activity was not determined, the contributing effect of this enzyme cannot be assessed at present. The pathway of synthesis of starch in plants is not quite clear (14) . The rate of starch synthesis by potato phosphorylase in vitro is increased when the temperature is raised (1). Assuming that starch synthesis is catalysed by phosphorvlase, the increased enzymic acivity in the day may be expected to cause increased synthesis of the polvsaccharide in the tapioca plant.
From The nmechanism whereby the level of an enzyme is diurnally controlled is not quite clear. The levels of glycolic acid oxidase in barley (22) and indole acetic aci(l oxidase in pea seedlings (7) have been reported to be under the regulating influence of the respective substrates. Galston and Dalberg (7) believed that the adaptive formation and deadaptive disappearance of an enzyme, together with the existence of a mechanism of substrate formation, provide the essential features of a self-contained mechanism of diurnal rhythmicity.
In conclusion, it may be emphasized that the interpretations offered above have been based mainly on results from activity determinations in vitro of individual enzymic reactions and that the assumption has been made that some of the enzymes occur in limiting amounts, so that changes in their concentration affect the overall metabolic processes. Summary 1. A diurnal variation in fructose-1,6-diphosphate aldolase and starch phosphorylase was observed in the leaves of the tapioca plant; the activities were higher in the day time than at night.
2. The fluctuation in phosphorylase activity was not associated with a change in its intracellular distribution.
3. Of the three fructosediphosphatase activities, alkaline, neutral, and acidic, only the alkaline enzyme showed a diurnal variation; the activity was maximum at noon and minimum at midnight. These results lend support to the hypothesis that it is the alkaline enzyme which is directly involved in photosynthesis. 4 72Q-738.
